INTRODUCTION
The deterioration of human population due to the enhance prevalence of infectious diseases is becoming a worldwide problem. Over the last few years, The resistance of bacteria against antimicrobial agents has become a widespread medical problem especially as nosocomial pathogens. Treatment options for these infections are often limited, especially in debilitated and immunocompromised patients. 1, 2 In the last decade, there has been a reemergence of Gram-positive bacteria, in particular Staphylococcus aureus, which is considered one of the main causes of nosocomial infections. [3] [4] [5] The infectious disease caused by MRSA (methicillin-resistant Staphylococcus aureus) is currently a serious problem because these bacteria show a multidrug-resistant phenotype, that is, resistance not only to methicillin but also to several other drugs except vancomycin and teicoplanin. Although potent antistaphylococcal drugs are available, this infection continues to present significant morbidity and mortality rates, justifying the need for the development of more effective compounds for its treatment. [6] [7] [8] [9] properties allows the medicinal chemist to identify which features are important or not for biological activity resulting, in a way, in a successful lead development process. With the constant advancement of QSAR (quantitative structure-activity relationships) studies as a molecular modification approach, this procedure has been applied in several scientific areas. In order to use these medicinal chemistry advances to counter the high incidence of antibiotic-resistant microorganisms, this study is aimed at the design, synthesis, and determination of antimicrobial activity of N'-[(-3-Sub-4-oxo-1,3-thiazolidin-2-ylidene]-4-hydroxy benzohydrazide (4a-4.i) and N'-[-(3,4 Disubstituted)-1,3-thiazolidin-2ylidene)]-4-hydroxybenzohydrazide from (5.a-5.i) to (10.a-10.i) against s. aureus strains. 10, 11 Discovering three-dimensional pharmacophores which can explain the activity of a series of ligands is one of the most significant contributions of computational chemistry to drug discovery. 12 Quantitative drug design embraces two major activities, the quantitative description of the structural differences among series of chemical compounds of biological interest, and the formulation of "QSAR" useful in the design of new and better therapeutic agents. 13 It should also be possible to make connections from such activity models to structure-based design, either to add more information to overlays for the construction of a pharmacophore model or to use a pharmacophore to assist in the refinement of protein homology models. 14 In the present model QSAR model has been developed for the prediction of S. aurus. Inhibition. 3-D QSAR approach had been developed using PHASE module of Schrödinger suite.
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CHEMISTRY
The synthesis of the intermediate and target compounds were performed by the reaction illustrated in Scheme 1 and Scheme 2.
Compound 2 namely 4-hydroxybenzohydrazide was synthesized in excellent yield by amination of hydrazine hydrate. Reaction of 2 with alkyl/aryl isothiocynate in ethanol gives compounds (3.a-3.i). The structures of the compounds 3.a-3.i were confirmed on the basis of elemental analysis and spectral data. The IR spectra showed NH and CS stretching bands at 3215 -3230 and 1309 -1348 cm The MIC values were also tested for standard drugs like Nifuroxazide ,Chloramphenicol were used as a standard. analytical and spectral data . This selectivity in the scheme is believed to be due to electron density at N2 and N1. The former being richer in electron density, is more reactive and produces products of exclusive functionalization at N 2 .
3D-QSAR Study of synthesized compounds
Antibacterial activity
The MIC values of the test compounds are summarized in Table 3 . For comparison, the MICs of compounds 2, and 3.a-3.i are included in Table 1 . The results revealed that the test compounds under Scheme 2 exhibit remarkable antimicrobial activity against S.aurus strain. The MIC values are in the range of 4 -69 µg/mL. For structure activity studies we choose the aromatic substitutions that are commonly employed in p-hydroxybenzohydrazide. Thiazoline ring is essential for antibacterial activity as compounds 2, 3.a-3.i showed comparatively less activity than from (5.a-5.i) to (10.a-10.i). Amide linkage and thiazoline ring contributes significantly towards antimicrobial activity. The different substituent in compounds from (5.a-5.i) to (10.a-10.i) over the side chain at 3 and 4 position of thiazoline ring exerts significant influence on biological activity. In general, aromatic substituted compounds at 3-position were found to be more active than aliphatic substituents. Further, the presence of electron-withdrawing groups (both halogen and nitro substituents) in 5.a-5.i showed maximum antimycobacterial activity. Literature survey reveals that electrons-withdrawing or donating groups amend the lipophilicity of the test compounds, which in turn alters permeability across the bacterial cell membrane. Again in comparison to thiazoline ring, thiazolidine ring showed less activity 4.a-4.i. Thus thiazolidine ring is not essential for imparting the antibacterial activity to the compounds containing 4-hydroxybenzohydrazide ring. Further, the toxicity of most potent compounds (6.f, 7.g, 9.f and 10.f, 10.i) were assessed using LD50 values, their corresponding LD50 values were found to be within the range of 560 -770 µg/ mL (6.f, 750; 7.g, 630; 9.f, 570; 10.f, 670; 10.i, 590 µg/mL). Thus, in comparison with drugs commonly used in therapy. our most potent compounds showed similar or slightly less in vitro antimicrobial activity against s.aurus with marked reduction in toxicity (hemolytic activity), suggested that this class of compounds could be used as potent broadspectrum antimicrobial agent to treat various clinical conditions associated with multiple infectious diseases. Further studies are in progress to optimize these lead compounds and to characterize the mode of action.
3D-QSAR study
The 3D-QSAR studies for the set of benzohydrazide and their derivatives were carried out using PHASE module of Schrödinger molecular modeling package. For finding the common pharmacophore hypothesis, the dataset was divided into active and inactive sets. Molecules with pIC50 values more than 4.50 were considered to be active, and those with pIC50 values less than 4.10 ( Table 2 , Fig. 1 ) were considered to be inactive, whereas those in-between were considered to be moderately active. A common pharmacophore model ADHRRR (Table 3 , Fig. 2a ) with two variants was generated after the creation and identification of pharmacophoric sites in all the molecules in the dataset. The variant with a site score 0.98, vector score 0.91, and volume score of 0.80 (Table 4 ) was chosen to be the common pharmacophore hypothesis. The pharmacophore hypothesis ADHRRR with all active molecules aligned to it is shown in Fig. 2 . All the molecules in the active set/modeled molecules matched with the hypothesis ADHRRR. This pharmacophore hypothesis was then used for the generation of QSAR model. For the QSAR model generation, non modeled (inactive or moderately active) molecules in the dataset were then aligned based on the matching with at least three of the pharmacophoric features. The dataset was randomly divided into a training set of 51 compounds and 12 in the test set with a bias given to the structural diversity in both the training and test set so as to form the standard 4:1 training set to test set ratio for a QSAR study. The PHASE statistical analysis for each of the test set selection methods is summarized in Table 3 . The validity of each of the models was predicted from the calculated correlation coefficient for the randomly chosen test set comprising of diverse structures. The squared correlation for the test set (random selection (R 2 pred = 0.91)) confirms the good predictability of the final QSAR model for the test set. PHASE 3D-QSAR model is shown in Fig. 2d . The map showed a big gray colored region indicating that an increase in the hydrophobicity in this region is expected to improve the activity of the p-hydroxy benzohydrazide-like molecules. A black color contour opposite to that of blue disfavors the placement of hydrophobic groups. General procedure for synthesis of 3.a-3.i: To a solution of 2 (0.01 mol) in ethanol (50 mL), various aliphatic/aromatic isothiocynates (0.01 mol) were added and the reaction mixture was refluxed for 12 h. Excess solvent was removed under vacuum. The residue was washed with diethyl ether and recrystallized using methanol. 
Analysis of Atom-Based PHASE 3D-QSAR
3.a.
General procedure for synthesis of compound 4.a-4.i:
A mixture of the thiosemicarbazide (0.01 mol), chloroacetic acid (0.01 mol) and sodium acetate (0.2 mol) in ethanol (60 mL) was refluxed for 10 h. The mixture was cooled, diluted with enough water to develop turbidity and left overnight to obtain the product. The product was filtered, dried and recrystallized using aqueous ethanol. The mixture of the thiosemicarbazide (0.01 mol) (3.a-3.i) appropriate phenacyl bromide (0.01 mol) and sodium acetate (0.2 mol) in ethanol (50 mL) was refluxed for 7 h. The mixture was cooled, diluted with enough water to develop turbidity and left overnight to obtain the product. The product was filtered, dried and recrystallized using aqueous ethanol. 
4.a.
Antibacterial activity
The inoculum was prepared with fresh cultures of bacterial strains, cultured on plate count agar (PCA-Merck, Germany) for 18 h at 35 o C. The density of the inoculum was adjusted according to Mac Farland n.1 scale. 16 The minimal inhibitory concentration, MIC, was determined by the broth twofold macrodilution method in Tryptic Soy Broth (TSB-Difco Laboratories, Detroit, USA), using the serial dilution tests [17] [18] [19] [20] o C for 18 h, after which the tubes were examined for visible signs of bacterial growth. MIC was defined as the lowest concentration of a compound that completely inhibited the bacterial growth. All experiments were performed in quadruplicate.
3D-QSAR study
We performed 3D-QSAR analysis on the previously synthesized and evaluated derivatives of 3D-QSAR study of N'-[-(3-substituted-alkyl/aryl)-4-(Substituted Aryl)-1,3-thiazolidin-2-ylidene)]-4-hydroxybenzohydrazide and 4-hydroxy-N'-3-Substituted-4-oxo-1,3-thiazolidin-2-ylidene]benzohydrazide derivatives ( Table 2 ) against as a antibacterial agents.
The software use for 3D-QSAR study is Schrödinger PHASE Module Workstation used are raster systems in which a computer with Linux as operating systems, 180 giga bite space storage facility Intel Pentium IV as a processor and integrated with graphical display. PHASE module works as a following five stapes as:
Preparing ligands:
The 3-D conversion and minimization was performed using LigPrep (MMFF force field) incorporated in PHASE. A maximum of 100 conformers were generated per structure using a preprocess minimization of 100 steps and post process minimization of 50 steps. Each minimized conformer was filtered through a relative energy window of 11.4 kCal/mol (50 kJ/mol) and a minimum atom deviation of 2.00 Ǻ.
Creating pharmacophore sites:
The second step in developing a pharmacophore model is to use a set of pharma-cophore features to create sites for all the ligands.
Finding a common pharmacophore:
Active and inactive thresholds of pIC50 4.1 and 4.5, respectively, were applied to the training set for developing the common pharmacophore hypotheses. After applying default feature definitions to each ligand, common pharmacophores containing six sites were generated using a terminal box size of 1 Ǻ, and with requirement that all actives should match.
Scoring Hypotheses:
In the score hypotheses step, common pharmacophores are examined, and a scoring procedure is applied to identify the pharmacophore from each surviving ndimensional box that yields the best alignment of the active set ligands. The results are summarized in Table 3. 5. Building QSAR model: PHASE provides the means to build QSAR models using the activities of the ligands that match a given hypothesis. PHASE QSAR models are based on PLS regression, applied to a large set of binary valued variables. The independent variables in the QSAR model are derived from a regular grid of cubic volume elements that span the space occupied by the training set ligands. Each ligand is represented by a set of bit values (0or 1) that indicate which volume elements are occupied by a Vander Waals surface model of the ligand. As the compd (12.f) showed good activity, the common pharmacophore were generated for the best PHASE hypothesis with this compd (Table 3 and Fig. 2a) . PHASE 3D plots of crucial pharmacophore region based on hypothesis generated were displayed with compd (12.f). Positive coefficient favored areas (contributing for increase in activity) were represented by blue cubes. Negative coefficient favored areas (contributing for decrease in activity) were represented by red cubes and are shown in Fig. 2b. to Fig. 2d . The summary of PHASE 3D-QSAR statistical analysis is given in Table 4 .
